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Hopping Attitude Stabilization of the Quadruped Robot
with Compliant Legs by Periodic input control
?Takashi Shiga(Muroran Inst. Tech.), Kajiwara Hidekazu(Muroran Inst. Tech.),
Manabu Aoyagi(Muroran Inst. Tech.) and Naohiko Hanajima(Muroran Inst. Tech.)
Abstract : We are aiming to realize an ecient running motion utilized elasticity of legs by applying the periodic input
control method to a quadruped robot with compliant legs. In our previous work, we achieved a hopping locomotion motion by
controlling the center of mass of the robot with the expanding periodic input control method. While this approach has an
advantage on its simplicity, however it has a disadvantage on stability against disturbances. In this paper, we propose a
hopping attitude control based on mutual entrainment among periodic input control systems.
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Fig. 1: Model of the hopping robot
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Fig. 2: Control loop based on the 1DoF model
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Fig. 3: Control loop based on the 4DoF model
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Table. 1: Parameters of the simulation model
m = 1:25 W = 0:32 D = 0:2
l = 0:13 k = 100 c = 0:2
 = 0:5
Table. 2: Parameters of the controller
Kp = 0.3 Ki = 0.2 
= 22.0[rad/s]
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Fig. 5: Simulation results (Single periodic controller)
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Fig. 6: Simulation results (Four periodic controller)
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